RAP uses a histidine switch to regulate its interaction with LRP in the ER and Golgi.
The receptor associated protein (RAP) is an antagonist and molecular chaperone that binds tightly to low-density lipoprotein receptor family members in the endoplasmic reticulum (ER). After escorting these receptors to the Golgi, RAP dissociates from the receptors. The molecular mechanism of the dissociation has been unknown until now. The solution structure of RAP-D3 domain presented here reveals a striking increase in positively charged residues on the surface of this RAP domain due to protonation of solvent-exposed histidine sidechains as the pH is reduced from a near neutral pH of the ER to the acidic pH of the Golgi. Structure-based mutagenesis studies in vitro and in cells confirm that the protonation of histidine residues as a consequence of the pH changes modulate the binding/release of RAP from LRP. This histidine switch may serve as a general mechanism for regulating cell trafficking events.